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The NASA Ames-designed Near Infrared Volatile 

Spectrometer Subsystem (NIRVSS)

Recent discoveries regarding lunar water and 
other volatiles have led the NASA Human Ex-
ploration and Operations Mission Directorate 
(HEOMD) to select a lunar volatiles prospect-
ing mission for a concept study and potential 
ÁLJKW�LQ�&<������7KLV�PLVVLRQ�LV�NQRZQ�DV�
5HVRXUFH�3URVSHFWRU��53���53�LQFOXGHV�D�
rover-borne payload that can locate surface 
and near-subsurface volatiles, excavate and 
analyze samples of the volatile-bearing rego-
lith, and demonstrate the form, extractability 
DQG�XVHIXOQHVV�RI�WKH�PDWHULDOV��

Lunar water and other volatiles have a much 
greater extent of distribution, possible forms, 
DQG�FRQFHQWUDWLRQV�WKDQ�SUHYLRXVO\�EHOLHYHG��
7R�IXOO\�XQGHUVWDQG�KRZ�YLDEOH�WKHVH�YRODWLOHV�
are as a resource, the distribution and form 
QHHGV�WR�EH�XQGHUVWRRG�DW�D�´KXPDQµ�VFDOH��
Using an analogy from the mining industry, 
the “ore body” must be better understood at 
WKH�VFDOHV�LW�ZRXOG�EH�ZRUNHG�EHIRUH�LW�FDQ�

be evaluated as a potential architectural 
element within any evolvable lunar or Mars 
FDPSDLJQ�

One part of the RP payload designed to 
locate, or “prospect”, for volatiles is the Near 
InfraRed Volatiles Spectrometer System, or 
1,5966��1,5966�FRPELQHV�VHYHUDO�VHQ-
sor types in order to identify volatiles, and 
especially water, on the surface, and also 
in subsurface materials that are excavated 
XVLQJ�DQ�DXJXULQJ�GULOO��7KH�SULQFLSOH�VHQVRUV�
used to identify volatiles are two Near In-
frared (NIR) spectrometers, which measure 
UHÁHFWHG�1,5�OLJKW�IURP�PDWHULDOV�XQGHU�WKH�
URYHU��2QH�GHVLJQ�UHTXLUHPHQW�LV�WKDW�WKHVH�
VSHFWURPHWHUV�PXVW�ZRUN�ERWK�LQ�DQG�RXW�RI�
direct sunlight; thus, NIRVSS has its own 
ODPS�SURYLGLQJ�1,5�HQHUJ\��7R�EH�DEOH�WR�
provide context for what these spectrome-
ters are viewing, a camera is included as 
SDUW�RI�1,5966��7KLV�FDPHUD��FDOOHG�WKH�'ULOO�

The NIRVSS bracket 

assembly contains 

all the observing 

apertures for the 

NIRVSS system, 

including the 

spectrometers, 

DOC, LCS, lamp 

and LEDs. The 

spectrometers are 

mounted separately 

on the rover and 

are connected 

to the bracket 

DVVHPEO\�YLD�ÀEHU�
optic cables.

$%287�7+(�&29(5
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The NIRVSS engineering team includes (clockwise from top left): Josh Benton (Mechanical & Thermal Lead), Bruce White 
( Electrical Engineer), Amanda Cook (I&T Lead), Ted Roush (Instrument Scientist), Erin Fritzler (Instrument Manager). Not 
shown are: Tony Colaprete (Instrument PI), Josh Forgione (Electrical Lead), Sarah Thompson (Camera Lead), Robert 
McMurray (Instrument Consultant).
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2SHUDWLRQV�&DPHUD��'2&���FDQ�LPDJH�WKH�
scene which the spectrometers are viewing 
ZLWK�D�VSDWLDO�UHVROXWLRQ�DV�VPDOO�DV�����PP�
�������LQFKHV��DSSUR[LPDWHO\�WKH�GLDPHWHU�
RI�KXPDQ�KDLU���7R�SURYLGH�WKH�EHVW�LOOXPLQD-
tion for these images, a set of eight different 
FRORUHG�/('V�DUH�XVHG��%\�LPDJLQJ�DW�WKHVH�
different colors, the camera not only provides 
morphological context but also compositional 
LQIRUPDWLRQ��

7he last sensor suite in the NIRVSS system 
LV�WKH�/RQJZDYH�&DOLEUDWLRQ�6HQVRU��/&6���
7KH�/&6�REVHUYHV�WKH�WKHUPDO�HPLVVLRQ�
from the scene to provide a measure of the 
total thermal infrared contribution to the NIR 
spectrometers, helping to calibrate them and 
enabling a more accurate measure of the 
WRWDO�ZDWHU�DQG�RWKHU�YRODWLOHV�PHDVXUHG��7KH�
UHDGLQJV�IURP�WKH�/&6�DOVR�UHFRUG�WKH�VFHQH�
temperature, providing a critical environmen-
WDO�FRQVWUDLQW�IRU�WKH�SUHVHQFH�RI�ZDWHU��

7he NIRVSS instrument has its beginning 
ZLWK�WKH�/XQDU�&5DWHU�5HFRQQDLVVDQFH�DQG�
6HQVLQJ�6DWHOOLWH��/&5266���7KH�1,5�VSHF-
trometers at the heart of NIRVSS are deriv-
DWLYHV�RI�LQVWUXPHQWV�RQ�WKDW�PLVVLRQ��2YHU�
WKH�ODVW�WZR�\HDUV�1$6$�$PHV�KDV�ZRUNHG� ZLWK�7KHUPR)LVKHU�6FLHQWLÀF��SURYLGHUV�RI�WKH�

spectrometer optical engines) and Kennedy 
6SDFH�&HQWHU��53�SD\ORDG�PDQDJHPHQW��
WR�GHYHORS�1,5966��7KH�1,5966�3URMHFW�
follows a rapid-development process in which 
TXLFN�LWHUDWLRQV�RQ�WKH�GHVLJQ�F\FOH�LQFOXGHV�
WKH�EXLOG�DQG�WHVW�RI�KLJK�ÀGHOLW\�HQJLQHHULQJ�
XQLWV��&RPPHUFLDO�SURGXFWV�DUH�XVHG�ZKHU-
ever possible to accelerate this process and 
SRLQW�DQDO\VLV�LV�SHUIRUPHG�LQ�NH\�DUHDV�WKDW�
FDQ�JUHDWO\�LQÁXHQFH�GHVLJQ�RU�SHUIRUPDQFH��
By following this process, meant to be nimble 
DQG�UHDFWLYH��WKH�1,5966�V\VWHP�KDV�ZRUNHG�
WKURXJK�WZR�HQJLQHHULQJ�WHVW�XQLWV��(78V��
DQG�KDV�VWDUWHG�RQ�ZKDW�LV�WR�EH�WKH�ÀQDO�
(78�SULRU�WR�WKH�ÁLJKW�EXLOG��7HVWLQJ�RI�WKHVH�
(78V�LQFOXGHV�PHFKDQLFDO��YLEUDWLRQ�DQG�
VKRFN��DQG�WKHUPDO�YDFXXP�WHVWLQJ��DV�ZHOO�
as integration with the RP porotype rover this 
ODVW�VXPPHU�

Left: In the summer of 2015, the RP prototoype rover, 

designed and built by JSC, carried the RP payload, 

including NIRVSS, in rock-yard testing at JSC. 

Right: During 2015 integrated rover, testing the NIR-

VSS uses its lamp to illuminate drill cuttings from a 

prepared drill tube.  The drill cuttings are brought up 

from depths of up to 80 cm and brushed into a chute 

IRU�GHSRVLWLRQ�LQWR�WKH�1,5966�ÀHOG�RI�YLHZ�

,QGLYLGXDO�ZDYHOHQJWK�LPDJHV��XVLQJ�GLIIHUHQW�
colored LEDs (top , 410, 740 and 940 nm from left 

to right),acquired by the NIRVSS Drill Operations 

Camera can be combined  into a single false-color 

image (bottom).

CONTACT HULQ�IULW]OHU#QDVD�JRY
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7KLV�VXPPHU��WKH�$JHQF\�DZDUGHG�VL[�WHDPV�
funding to complete feasibility studies and build 
prototypes of their proposed approaches, any 
one of which carries the potential to transform 
aviation by revolutionizing how we use fuel, 
affect the environment, and manage the global 
XSVXUJH�LQ�DLU�WUDIÀF���$PHV�ZRQ�DZDUGV�IRU�
two highly innovative concepts and nearly 
ZDONHG�RII�ZLWK�D�WKLUG��ZKLFK�VXEVHTXHQWO\�
ZRQ�D�&HQWHU�,QQRYDWLRQ�)XQG��&,)��DZDUG�

7he teams had to convince evaluators that 
WKHLU�DSSURDFKHV�ZRXOG�DQVZHU�D�´ELJ�TXHV-
tion” related to strategic thrusts such as max-
LPL]LQJ�HIÀFLHQF\��PLQLPL]LQJ�HQYLURQPHQWDO�
LPSDFW��RU�HQDEOLQJ�DVVXUHG�DXWRQRP\���$PHV·�
teams are concentrating on enabling assured 
DXWRQRP\�DQG�PD[LPL]LQJ�HIÀFLHQF\�

Autonomy Operating System (AOS) for UAVs

7RGD\·V�8$9V�LQYDULDEO\�KDYH�UHPRWH�SLORWV��D�
UHTXLUHPHQW�WKDW�DOUHDG\�UHSUHVHQWV�D�OLPLWDWLRQ�
RQ�WKHLU�XVH��&DQ�8$9V�VDIHO\�DQG�UHOLDEO\�Á\�
DV��XQSLORWHG��ÀUVW�FODVV�YHKLFOHV�LQ�WKH�QD-
WLRQDO�DLU�VSDFH��1$6�"��7R�GR�VR��WKH\�PXVW�
be able to respond to unforeseen situations 
DV�VXUHO\�DQG�SUHGLFWDEO\�DV�D�FHUWLÀHG�KXPDQ�
SLORW��7KH\�ZRXOG�QHHG�RQERDUG�WHFKQRORJLHV�
that can handle contingencies safely and 
autonomously; embedded system intelligence; 
and autonomy technologies that have under-
JRQH�HQRXJK�YHULÀFDWLRQ�DQG�YDOLGDWLRQ�WR�HQ-
DEOH�FHUWLÀFDWLRQ���,Q�VKRUW�²�8$9V�ZRXOG�KDYH�
WR�EHKDYH�DV�LI�WKH\�ZHUH�FHUWLÀHG�SLORWV�

7KH�XOWLPDWH�JRDO�RI�WKH�SURMHFW�LV�WR�SURGXFH�
a “pilot-in-a-box”, or the “iOS” for intelligent 
8$9V���5DWKHU�WKDQ�GHYHORS�WKH�DSSOLFDWLRQV�
itself, the system will create standards and 

OD\�WKH�JURXQGZRUN�DQG�ORZHU�WKH�EDUULHUV�IRU�
the for the rapid development of apps by a 
large, reliably supported developer community 
whose solutions will apply to a wide range of 
SODWIRUPV���,I�VXFFHVVIXO��WKH�DSSURDFK�ZRXOG�
reduce UAV operations costs, improve their 
SHUIRUPDQFH��DQG�LQFUHDVH�VDIHW\�

7KH�WHDP�LV�OHG�E\�0LFKDHO�/RZU\�RI�WKH�,Q-
telligent Systems Division (ISD), and includes 
$QXSD�%DMZD��DOVR�,6'���(ULF�&RRSHU�DQG�
3DWULFN�4XDFK�LQ�WKH�)RUPDO�0HWKRGV�%UDQFK�
at Langley, and professors and students at 
WKH�8QLYHUVLW\�RI�&LQFLQQDWL��WKH�8QLYHUVLW\�RI�
0LQQHVRWD��DQG�9DQGHUELOW�8QLYHUVLW\�

Mission Adaptive Digital Composite 

Aerostructure Technologies (MADCAT)

&Rntinuously shape-morphing aircraft wings 
have been a long-standing goal in engineered 
ÁLJKW��GDWLQJ�DOO�WKH�ZD\�EDFN�WR�WKH�´ZLQJ�

Ames Attacks Aeronautics Salients

AOS builds on and enhances NASA space 

technology to develop cost-effective, certi-

ÀDEOH�8$9�VRIWZDUH��WKH�IRXQGDWLRQ�FRPHV�
from 2 decades of technology investments 

LQ�DUWLÀFLDO�LQWHOOLJHQFH��WKH�6FLHQFH�0LV-

VLRQ�'LUHFWRUDWH·V�ÁLJKW�RI����VPDOO�VDWHOOLWH�
PLVVLRQV�EXLOW�RQ�1$6$·V�&RUH�)OLJKW�
6RIWZDUH��&)6���DQG�WKH�+XPDQ�([SORUD-

WLRQ�DQG�2SHUDWLRQV�0LVVLRQ�'LUHFWRUDWH·V�
practice of encoding and testing hundreds 

of astronaut procedures.

7KH�QHHG�IRU�DQ�$26�W\SH�VROXWLRQ�LV�JURZLQJ���
3DULPDO�.RSDUGHNDU��ZKR�PDQDJHV�WKH�6DIH�$XWRQ-

omous System Operations Project, recently stated 

WKDW�ZLWKLQ�D�GHFDGH�´HYHU\�KRPH�ZLOO�KDYH�D�GURQH��
<RX·UH�JRLQJ�WR�XVH�D�GURQH�WR�GR�URRIWRS�LQVSHF-

WLRQV��<RX·UH�JRLQJ�WR�EH�DEOH�WR�VHQG�D�GURQH�WR�
+RPH�'HSRW�WR�JHW�D�VFUHZ�GULYHU�µ��:LWK�WKDW�PDQ\�
drones in operation, reliable and safe operating 

V\VWHPV�ZLOO�EH�HVVHQWLDO�

page 3
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ZDUSLQJµ�RI�WKH�:ULJKW�EURWKHUV·�ÀUVW�VXFFHVV-
IXO�DLUFUDIW���6LJQLÀFDQW�LPSURYHPHQWV�LQ�IXHO�
HIÀFLHQF\�DFURVV�YDULRXV�VWDJHV�RI�ÁLJKW��H�J���
WDNH�RII�DQG�FUXLVH��GXH�WR�ERWK�GHFUHDVHG�
drag and lighter weight structures help drive 
WRGD\·V�LQWHUHVW�LQ�ÁH[LEOH�DLUFUDIW��

7Ke team has already demonstrated with 
physical experiments that wing twist and 
GHÁHFWLRQ�DW�ORFDO�ZLQJ�VHFWLRQV�FDQ�LPSURYH�
RYHUDOO�YHKLFOH�DHURG\QDPLF�HIÀFLHQF\��7KH�H[-
periments leveraged recent advances in materi-
als, manufacturing technologies, understanding 
RI�DHURHODVWLFLW\��DQG�ÁLJKW�FRQWURO�V\VWHPV���
7KH\�DUH�QRZ�VHWWLQJ�RXW�WR�GHYHORS�D�QRYHO�
aerostructures concept by combining advanced 
ODWWLFHɅEDVHG�FHOOXODU�FRPSRVLWH�PDWHULDOV�DQG�
FRPSRQHQWV�ZLWK�PXOWL�REMHFWLYH�ÁLJKW�FRQWURO�
V\VWHPV���7KHVH�ZLOO�UHDOL]H�DHURG\QDPLFDOO\�
HIÀFLHQW�IXWXUH�DLU�YHKLFOHV�WKDW�FDQ�DGDSW�WKHLU�
FRQÀJXUDWLRQV�WR�EHVW�SHUIRUP�VSHFLÀF�PLV-
VLRQV���7KHLU�JRDO�LV�WR�XWLOL]H�D�GLVFUHWH�EXLOGLQJ�
EORFN�EDVHG�V\VWHPV�VWUDWHJ\�IRU�FRPSRVLWH�
structures (“digital composites”) to enable high 
“stiffness-to-density” ratios for a strong, ul-
WUD�OLJKW��DQG�ÁH[LEOH�PDWHULDO�WKDW�FDQ�DGDSW�WR�
FKDQJLQJ�ÁLJKW�FRQGLWLRQV�E\�DOWHULQJ�VKDSH��

7eam lead Sean Swei emphasizes that given 

HDVLO\�UHSODFHDEOH��VR�WKDW�LQ�DGGLWLRQ�WR�LQ�ÁLJKW�
HIÀFLHQFLHV��WKH�DSSURDFK�KROGV�SRWHQWLDO�IRU�
revolutionary improvements in the material life 
F\FOH�HIÀFLHQF\�RI�DLUFUDIW�VWUXFWXUHV��DOORZLQJ�
low-cost part reuse, repair, maintenance, and 
UHFRQÀJXUDWLRQ��7KH�UHVHDUFKHUV�DUH�DOUHDG\�
also exploring applications of this aspect of the 
WHFKQRORJ\�WR�VSDFH�WHFKQRORJ\��DV�ZHOO��

Safe Autonomous Flight Environment 

(SAFE50) for the Notional Last “50 ft” of Oper-

ation of “55 lb” Class of UAS

A�WKLUG�$PHV�WHDP�DOVR�UHFHLYHG�KLJK�PDUNV�EXW�
ZDV�XOWLPDWHO\�QRW�VHOHFWHG�E\�$50'���+RZ-
HYHU��WKH\�VXEVHTXHQWO\�ZRQ�DQ�)<���&HQWHU�
,QQRYDWLRQ�)XQG��&,)��DZDUG��7KH�8QPDQQHG�
$HULDO�6\VWHPV��8$6��7UDIÀF�0DQDJHPHQW�
�870��SURMHFW�IRFXVHV�RQ�WKH�870�DLUVSDFH�
LQIUDVWUXFWXUH�DQG�V\VWHP�ZLGH�RSHUDWLRQV���
Within this umbrella, the single most important 
UHVHDUFK�QHHG�WKH�WHDP�LGHQWLÀHG�ZDV�WKH�DELO-
ity of a small weight and power (SWAP) vehicle 
to land and operate in a complex dynamic envi-
ronment, especially urban envLURQPHQWV�����

7his is hard�EHFDXVH�RI������HQYLURQPHQWDO�
uncertainties such as wind and dynamic obsta-
FOHV������YHKLFOH�SHUIRUPDQFH�FRQVWUDLQWV�SRVHG�
by weight, size, and power limits and system 
IDLOXUHV������GHPDQGLQJ�SUHFLVLRQ�UHTXLUHPHQWV�
IRU�QDYLJDWLRQ�DQG�FRQWURO������DQ�LQIRUPD-
WLRQ�ULFK�HQYLURQPHQW�UHTXLULQJ�UHDO�WLPH�LQIRU-
PDWLRQ�IXVLRQ�IRU�GHFLVLRQ�PDNLQJ�FRPELQHG�
ZLWK�VDIH�WUDMHFWRU\�JHQHUDWLRQ�DQG�PDQDJH-
ment; and (5) on-board autonomy operation in 
an infrastructure-free environPHQW��

A NH\�SDUW�Rf the study involves deliberately 
VHOHFWHG�IHDVLELOLW\�TXHVWLRQV�DQG�YDOLGDWLQJ�
WKHVH�WDUJHWHG�DSSURDFKHV�E\�Á\LQJ�LQ�UHDOLV-
WLF�HQYLURQPHQWV��7KH�TXHVWLRQV�DUH������&DQ�
RQ�ERDUG�VHQVRUV�DQG�FRPSDFW�&)'�PRGHOV�
SURYLGH�VXIÀFLHQWO\�DFFXUDWH�DQG�UREXVW�ZLQG�
HVWLPDWHV"�����+RZ�ZHOO�FDQ�G\QDPLF�REVWDFOHV�
be characterized using combinations of cam-
eras and LIDARs in real-time? (3) Is on-board 

&RPSRVLWH�&HOOXODU�0DWHULDO�0RUSKLQJ�:LQJ�6SDQ�7ZLVW�7HVW�6HFWLRQ�

The team includes co-PI Kenny 

C. Cheung, NASA Space Tech-

QRORJ\�5HVHDUFK�)HOORZV��DQG�
SDUWQHUV�ZLWK�WKH�0DVVDFKXVHWWV�
Institute of Technology, the 

8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQWD�
Cruz, NASA Langley Research 

&HQWHU��8QLYHUVLW\�RI�$ODEDPD��
0LFKLJDQ�6WDWH�8QLYHUVLW\��DQG�
0RRJ��,QF�

page 4

WKDW�RYHU�����
million barrels 
RI�MHW�IXHO�DUH�
used globally 
every year, 
HYHQ�D�WLQ\����
����LQFUHDVH�
LQ�HIÀFLHQF\�
would save 
hundreds of 
millions of 
GROODUV�
7KH�EXLOGLQJ�
EORFN�EDVHG�
construction 
results in 
parts that are 
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8QGHUVWDQGLQJ�WKH�IHDVLELOLW\�RI�VDIHO\�Á\LQJ�
VPDOO�8$6�DXWRQRPRXVO\�EHORZ����IHHW�
is a game changer for many civilian appli-
FDWLRQV��´,I�GURQHV�HYHU�Á\�DXWRQRPRXVO\�
where humans are present, safety is the 
primary concern and this technology will 
be integral to any solution,” says Krishna 
.ULVKQDNXPDU��3,��7KH�WHDP�DOVR�LQFOXGHV
-��0HOWRQ��&��,SSROLWR��5��$OHQD��$��%HQFR-
PR��9��6WHSDQ\DQ��6��6DQNDUDUDPDQ��6��/��
+DQ��%��1LNDLGR��DQG�6��+HQLQJ���DV�FR�LQ-
YHVWLJDWRUV��3��.RSDUGHNDU�ZLOO�DFW�DV�WKH�
SURMHFW�DGYLVRU��

Ames Researchers Win STMD Awards
7KH�&&7·V�RIÀFH�ZRXOG�OLNH�WR�DJDLQ�FRQJUDWXODWH�0LFKDHO�:ULJKW�DQG�5DM�9HQNDWDSDWK\�IRU�HDUQLQJ�
DZDUGV�IURP�WKH�6SDFH�7HFKQRORJ\�0LVVLRQ�'LUHFWRUDWH��670'���7KH�DZDUGV�ZHUH�KDQGHG�RXW�E\�
670'�GLUHFWRU�6WHYH�-XUF]\N�RQ�6HSWHPEHU����7KH�FLWDWLRQV�IROORZ�

LQIRUPDWLRQ�IXVLRQ�IRU�UHDO�WLPH�GHFLVLRQ�PDNLQJ�
DQG�VDIH�WUDMHFWRU\�JHQHUDWLRQ�DQG�PDQDJHPHQW�
VXIÀFLHQWO\�UREXVW"�

CONTACTS PLFKDHO�U�ORZU\#QDVD�JRY�

NASA S100- unmanned aircraft. Photo credit: Sebastian 

+HQLQJ�

page 5

> Michael Wright 

CITATION: In recognition of superb leadership of the groundbreaking Entry Systems Modeling project

N20,1$7,21� The GCD Entry Systems Modeling (ESM) Project is an anomaly within STMD. ESM 

UHDOO\�ÀWV�VRPHZKHUH�EHWZHHQ�(DUO\�6WDJH�DQG�*&'��DQG�XQGHU�QRUPDO�OHDGHUVKLS��WKH�SURMHFW�PD\�
QRW�KDYH�EHHQ�VXVWDLQHG�LQ�D�KHDOWK\�VWDWH���+RZHYHU��WKH�SURMHFW�KDV�KDG�H[HPSODU\�OHDGHUVKLS�XQGHU�
Michael Wright of Ames Research Center. Mike truly produces Groundbreaking research through his 

PDQDJHPHQW�RI�WKH�(60�SURMHFW��$V�D�UHVSHFWHG��ZRUOG�UHQRZQHG�H[SHUW�LQ�WKH�$HURWKHUPDO�ÀHOG��KH�
OHDGV�UHVHDUFKHUV�E\�H[DPSOH��DQG�JHWV�WDQJLEOH�UHVXOWV��7KH�SURMHFW�KDV�SURGXFHG�RYHU�����WHFKQLFDO�
SXEOLFDWLRQV�LQ�MXVW�RYHU���\HDUV�ZLWKLQ�670'��,�KDYH�SHUVRQDOO\�ZLWQHVVHG�0LNH·V�PDQDJHPHQW�VW\OH��
DQG�LW�LV�MXVW�WKH�ULJKW�EDODQFH�RI�WDFWLFDO�DQG�VWUDWHJLF��GHWDLO�DQG�FRQFHSW��

> Ethiraj Venkatapathy

CITATION:�)RU�H[FHSWLRQDO�DFKLHYHPHQW�LQ�WKH�GHYHORSPHQW�RI�PXOWLSOH�WKHUPDO�SURWHFWLRQ�V\VWHP�PDWH�
rials supporting Space Technology Mission Directorate and the Agency.

N20,1$7,21�8QGHU�'U��9HQNDWDSDWK\·V�OHDGHUVKLS��WKH�7360�SURMHFW�KDV�GHYHORSHG�PXOWLSOH�PDWHULDOV�
IRU�D�ZLGH�UDQJH�RI�HQWU\�HQYLURQPHQWV��7KH�&RQIRUPDO�$EODWLYH�7KHUPDO�3URWHFWLRQ�6\VWHP��WKH�+HDW�
VKLHOG�IRU�([WUHPH�(QWU\�(QYLURQPHQW�7HFKQRORJ\��DQG�WKH��'�0XOWLIXQFWLRQDO�$EODWLYH�7KHUPDO�SURWHF�
WLRQ�6\VWHP�DUH�WKUHH�GLVWLQFW�PDWHULDOV�IRU�VSHFLÀF�HQYLURQPHQWV��7KH�&$�736�PDWHULDO�LV�EHLQJ�XVHG�IRU�
the Terrestrial Return Vehicle project under the CASIS contract. The HEEET material is being proposed 

IRU�XVH�LQ�WKH�'LVFRYHU\������FRPSHWLWLRQ��7KH��'�0$7�PDWHULDO�KDV�EHHQ�LQIXVHG�IRU�WHVWLQJ�RQ�WKH�
2ULRQ�(0��WHVW�ÁLJKW�
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The FY2016 Center Innovation Fund (CIF) awards announcement was made in mid-September. The 

purpose of the CIF is to stimulate and encourage creativity, innovation and collaboration within Ames, 

and between Ames and other NASA Centers in addressing the technology needs of NASA and the 

Nation. In keeping with those goals, it is no exaggeration to say that this year Ames had some truly 

excellent proposal. In total, 49 proposals were received, with awards being made to the following 15 

innovated, and potentially high-impact concepts:

Ved Chirayath (Code SG) 0XOWLVSHFWUDO�,PDJLQJ��'HWHFWLRQ�DQG�$FWLYH�5HÁHFWDQFH��0L'$5�
Tony Colaprete (Code SST) AMES SWIR Camera (SWIRcam): A Spin-Off Of The Ames Imaging Module (AIM)

Matt D’Ortenzio (Code TI) Critical EveQW�'HFRQÁLFWLRQ�IRU�,QWHUSODQHWDU\�1DQR6DW�0LVVLRQV
Kalmanje Krishnakkumar Safe Autonomous Flight Environment �6$)(����IRU�WKH�1RWLRQDO�/DVW�´���IWµ�RI�2SHUDWLRQ�RI�´���OEµ�
(Code TI)    Class of UAS

'DQD�/\QFK��&RGH�5(�� 'HYHORSPHQW�RI�D�:DYH�)URQW�&RQWURO�V\VWHP�IRU�VSDFH�XWLOL]LQJ�0(06�'HIRUPDEOH�0LUURUV
0H\\D�0H\\DSSDQ��&RGH�7�� /RZ�7HPSHUDWXUH�$WPRVSKHULF�3UHVVXUH�3ODVPD�6WHULOL]DWLRQ�6KRZHU
$QGUH�3HWXNKRY��&RGH�7,�� 6SHFWUDO�0DVV�*DXJLQJ�RI�8QVHWWOHG�/LTXLG�:LWK�$FRXVWLF�:DYHV
7KRPDV�6TXLUH��&RGH�760�� 6KDSHG�DQG�6HDPOHVV�7KHUPDO�3URWHFWLRQ�6\VWHP
Carol Stoker (Code SST) A SampOH�'HOLYHU\�6\VWHP�IRU�3ODQHWDU\�0LVVLRQV
3DWULFLD�3DUVRQV�:LQJHUWHU� Critical 2D-to-3D TranVIRUPDWLRQ�RI�1$6$·V�9(6*(1�6RIWZDUH�IRU�$VWURQDXW�+HDOWK�&RXQWHUPHDVXUHV�
(Code SCR)   and Terrestrial Medicine/Ecological Commercialization

3DXO�:HUFLQVNL��&RGH�766�� 1DQR�$'(37�/LIWLQJ��'HVLJQ�'HYHORSPHQW�IRU�D�/LIWLQJ�)OLJKW�7HVW�'HPRQVWUDWLRQ
3HWHU�=HOO��&RGH�3;�� � 5DLVLQJ�WKH�7HFKQLFDO�5HDGLQHVV�RI�*HUPDQLXP�,PPHUVLRQ�*UDWLQJVIRU�D�6SDFH�EDVHG+LJK�UHVROXWLRQ��
   Infrared Spectrometer

FY2016 Center Innovation Fund (CIF) awards

 Congratulations to all the winning proposal teams, and thanks to everyone who submitted a proposal.

page 6

2Q�6HSWHPEHU�����������WKH�QHZO\�IRUPHG�1$6$�
$PHV�,QVWUXPHQWDWLRQ�:RUNLQJ�*URXS��,:*��DQG�
&RGHV�3��$��5��7��6��%��DQG�'�VSRQVRUHG�D�&HQ-
WHU�ZLGH�,QVWUXPHQWDWLRQ�:RUNVKRS��)URP���$0�WR�
5 PM, the NASA Ames instrumentation community, 
as well as the people behind instrument capabili-
ties and facilities at Ames, gathered to present and 
VKDUH�WKHLU�LQVWUXPHQW�ZRUN��LGHDV�	�KDUGZDUH��
,Q�WRWDO�����SUHVHQWDWLRQV�DQG����SRVWHUV�ZHUH�
SUHVHQWHG�GXULQJ�WKH�RQH�GD\�ZRUNVKRS��ZKLFK�
DOVR�IHDWXUHG�LQYLWHG�VSHDNHU�*HRUJH�.RPDU��
from NASA Science Mission Directorate (SMD), 
addressing technology development opportuni-
WLHV�DQG�SURJUDPV�DFURVV�60'��,Q�DGGLWLRQ��WZR�
SDQHO�GLVFXVVLRQV�ZHUH�KHOG�DW�WKH�:RUNVKRS��RQH�
WLWOHG�´)URP�&RQFHSW�WR�)OLJKWµ�ZLWK�IRXU�$PHV�3,V��
DQG�D�'LUHFWRU·V�SDQHO�ZLWK�&HQWHU�PDQDJHPHQW�
addressing lessons learned and best practices in 
LQVWUXPHQW�GHYHORSPHQW�DQG�RSSRUWXQLWLHV��,Q������
DQG�������WKH�&HQWHU�KHOG�VLPLODU���GD\�LQVWUXPHQW�

ZRUNVKRSV��7KLV�&HQWHU�ZLGH�ZRUNVKRS�DLPHG�WR�
capture the expertise of what organizations are 
GRLQJ��KLJK�WR�PLG�75/�GHYHORSPHQW���DQG�SODQ�WR�
GR��ORZ�75/��LQ�WKH�ÀHOG�RI�LQVWUXPHQWDWLRQ��3UH-
sentations covered diverse areas in instruments 
for Astrophysics, Astrobiology, Life Sciences, Earth 
	�3ODQHWDU\�6FLHQFHV��$HURQDXWLFV��DQG�7KHUPDO�
Systems, as well as cross-cutting instrument tech-
QRORJLHV��$V�WKH�WUXH�IRFXV�RU�VWDUWLQJ�SRLQW�IRU�DQ\�
mission is the “instrument”, Ames wants to posi-
tion the instrumentation community to be ready 
WR�PHHW�1$6$·V�QHHGV��7KH�RQH�GD\�ZRUNVKRS�
provided a forum to encourage instrument builders 
to interact outside their groups, sharing new ideas 
and developing new partnerships within the Ames 
FRPPXQLW\��*RLQJ�IRUZDUG��WKH�,:*�ZLOO�RUJDQL]H�
instrument development and instrument technol-
RJ\�UHODWHG�´OXQFK�	�OHDUQµ�VHPLQDU�series and 
WDONV�WKURXJKRXW������

Instrumentation Workshop Held at Ames

CONTACT

CONTACT

 NHQQ\�N�YDVVLJK#QDVD�JRY

 �MLOO�EDXPDQ#QDVD�JRY
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A Different Path to Innovation: 

Space Technology Research Fellows 

7KH�1$6$�6SDFH�7HFKQRORJ\�0LVVLRQ�'L-
UHFWRUDWH��670'��LV�GHGLFDWHG�WR�WKH�GHYHO-
opment “revolutionary, high-payoff technol-
ogies” - and one avenue to that is the NASA 
6SDFH�7HFKQRORJ\�5HVHDUFK�)HOORZVKLS�
�1675)��SURJUDP���)RU�$PHV��1675)�QRW�
only raises technology readiness levels and 
DGYDQFHV�WKH�)HOORZV·�UHVHDUFK�E\�H[SRVLQJ�
WKHP�WR�$PHV·�EURDG�UDQJH�RI�NQRZOHGJH�
and expertise, it also contributes to the cul-
WXUH�RI�LQQRYDWLRQ�DW�$PHV��

7R�GDWH��1$6$�KDV�FRPSHWLWLYHO\�DZDUGHG�
WKHVH�SUHVWLJLRXV�IHOORZVKLSV�WR�����VWXGHQWV�
IURP�RYHU����8�6��XQLYHUVLWLHV�DFURVV�DW�OHDVW�
���VWDWHV�DQG�RQH�8�6��WHUULWRU\���7KH�)HOORZV�
receive training grants to conduct research 
that addresses explicit NASA technology 
SULRULWLHV��7KH�ÀUVW�1675)�FODVV�ZDV�VHOHFW-
HG�LQ������DQG�LV�MXVW�VWDUWLQJ�WR�JUDGXDWH��
W\SLFDOO\�ZLWK�D�3K�'��GHJUHH��

7KH�&KLHI�7HFKQRORJLVWV·�&RXQFLO��&7&��ODXG-
HG�WKH�SURJUDP��SDUWLFXODUO\�WKH�)HOORZV·�´LQ�
depth engagement…with a NASA (research) 
collaborator who has extensive expertise in 
WKH�VWXGHQW·V�SURSRVDO�DUHDµ�DQG�ZKR�VSHQGV�
WLPH�ZLWK�WKH�)HOORZV�DW�GHVLJQDWHG�1$6$�
&HQWHUV���7KH�&7&�QRWHG�WKDW�WKH�)HOORZV�
´UHSUHVHQW�WKH�QH[W�JHQHUDWLRQ�RI�WKH�QDWLRQ·V�
leading aerospace researchers, exploring 
the critical advances in technology for which 
1$6$�LV�UHQRZQHG�µ

Perhaps due to its breadth of capabilities, 
$PHV�DWWUDFWV�PRUH�WKDQ�LWV�VKDUH�RI�)HOORZV���
2YHU����FDPH�WR�$PHV�WKLV�\HDU��PRVW�LQ�WKH�
VXPPHU����QHZ�)HOORZV�ZLOO�EH�FRPLQJ�QH[W�
\HDU����2YHU����$PHV�HPSOR\HHV��FLYLO�VHU-
vice and contractor, are serving as research 
FROODERUDWRUV��5&����

7KH�5&V�DUH�HQWKXVLDVWLF�VXSSRUWHUV�RI�WKH�
SURJUDP�EHFDXVH�WKH�)HOORZV�DSSURDFK�
SUREOHPV�IURP�QRQWUDGLWLRQDO�DQJOHV���9\-
tas SunSpiral says that the program “has 
been central in enabling our lab to investi-
gate innovative approaches to robotics and 
FRQWUROV��DQG�WKH�)HOORZV�KDYH�EURXJKW�WKHLU�
SDVVLRQ�DQG�XQLTXH�VNLOOV�WR�KHOS�VROYH�FRP-
SOH[�UHVHDUFK�FKDOOHQJHV�µ���

1675)�DOVR�VWLPXODWHV�D�EURDGHU�FRPPX-
nity supporting NASA technology develop-
PHQW���6XQ6SLUDO�VD\V�´1675)�KDV�EURXJKW�
the attention of leading research professors 
to the technologies we are exploring, and 
we have often been able to tap into the 
broader creativity and technical insights 
IURP�WKH�)HOORZ·V�KRPH�ODEµ�²�QRQWULYLDO�
when those labs are of the caliber of Whit-
WDNHU·V�URERWLFV�SURJUDP�DW�&DUQHJLH�0HOORQ�
DQG�3HFN·V�ODE�DW�&RUQHOO��$QG�/\QQ�5RWK-
VFKLOG�EHOLHYHV�WKH�)HOORZV·�WLPH�DW�1$6$�
GUDZV�WKHP�LQWR�RXU�GUHDPV�IRU�VSDFH�

6RPH�RI�WKH�)HOORZV�DW�$PHV�WKLV�\HDU�
DUH�ZRUNLQJ�LQ�WUDGLWLRQDO�$PHV·�VWUHQJWKV��
such as thermal protection, space biology, 
cubesats, and robotics (particularly tenseg-
ULW\����6RPH�DUH�QDWXUDO�RXWJURZWKV�RI�$PHV·�
VSHFLDOWLHV��VXFK�DV�IRUPDWLRQ�Á\LQJ�DQG�
QRYHO�KXPDQ�URERW�LQWHUIDFHV���6WLOO�RWKHUV�
DUH�ZRUNLQJ�RQ�QHZ�ÀHOGV��WR�$PHV��VXFK�DV�
automated construction, digital structures, 
DQG�FRXQWHUPHDVXUH�´VNLQVXLWVµ���,Q�IDFW��
VRPH�RI�WKH�5&·V�EHOLHYH�WKDW�WKH�)HOORZV�
FDQ�HQKDQFH�D�&HQWHU·V�FDSDELOLWLHV�LQ�QHZ�
DUHDV�

$�OLVW�RI�WKH�DFWLYH�)HOORZV�DVVLJQHG�WR�
$PHV��WKHLU�5&V��DQG�UHVHDUFK�SURMHFWV�
IROORZV��

CONTACT LQJULG�GHVLOYHVWUH#QDVD�JRY
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$QGUHZ�6DEHOKDXV

&DVH\�+HLGULFK

Adam Koenig

Joshua Wilson

Taiyo Wilson

Steve McGuire

(OL]DEHWK�&Ka

Jennifer Case

Adam Sidor

3U]HP\VODZ�/DVRWD

Michael Watterson

Jeffrey Friesen

Simon Vecchioni

Joseph Bartels

Benjamin Jenett

1LFKRODV�&KHQH\

Daniel Cellucci

.HYLQ�1HZPDQ

Jessica Cardenas

Jennifer King

Electa Baker

$QWKRQ\�+DUQHVs

=DNDU\�/LWWOHILHOG

Christopher McBryde

/HQVRQ�3HOORXFKRXd

Greydon Foil

0DWWKHZ�%RSp

3HWHU�&ODUNH

-RVH�3DGLDO

Aliyeh Mousavi

.\OH�+LJGRQ 

Dustin Kendrick

&RUZLQ�2OVRQ

0HJDQ�0DULH�3HQGOHWRQ�

Daniel Szafir

UC Berkeley

Georgia Tech

Stanford University

Brigham Young University

University of Illinois at Urbana-Champaign

U Colorado, Boulder

USC

Purdue University

Georgia Tech

Massachusetts Institute of Technology

U Penn

UC San Diego

Columbia University

Carnegie Mellon University

MIT

Cornell University

Cornell University

University of Arizona

New Jersey Institute of Technology

Carnegie Mellon University

Vanderbilt University

University of Colorado, Boulder

Rutgers University

Georgia Institute of Technology

Stanford University

Carnegie Mellon University

Georgia Institute of Technology

University of Texas at Austin

Stanford University

Stanford University

UTexas, Austin

 MIT

U Texas, Austin

UC Berkeley

U Wisconsin, Madison

$SSUR[LPDWH�0RGHOV�IRU�&ORVHG�/RRS�7rajectory Tracking in Underactuated Systems

TeFKQRORJLHV�WR�(QDEOH�('/�RI�6PDOOVDW�6FLHQFH�DQG�([SORUDWLRQ�3D\ORDGV

$QJOHV�2QO\�1DYLJDWLRQ�6\VWHP�IRU�1DQRVDWHOOLWHs

$GDSWLYH�&RQWURO�0HWKRGV�IRU�6RIW�5RERWs

&RQWLQXXP�.LQHWLF�+\EULG�)UDPHZRUN�IRU�&KHPLFDOO\�5HDFWLQJ�)ORZV

Augmented Reality TeOHSUHVHQFH�IRU�5RERWLF�([SORUDWLRn

&RPPXQLFDWLRQ�RI�5RERW�6WDWXV�WR�,PSURYH�+XPDQ�5RERW�&ROODERUDWLRn

Control of an Active Sensor Skin for Extreme TeUUDLQ�0RELOLW\

Development of Conformal $EODWLYH�7KHUPDO�3URWHFWLRQ�0DWHUial 

DQG�)DEULFDWLRQ�3URFHVs
Developing an AGDSWLYH�5RERWLF�$VVLVWDQW�IRU�&ORVH�3UR[LPLW\�+XPDQ�5RERW 
Interaction in Space Environments

0RQRFXODU�6/$0�IRU�6PDUW�63+(5(S

0RGXODU�-RLQWV�IRU�6RIW�5RERWV

%LR:LUHV��'1$�%DVHG�1DQRZLUHV�IRU�&RQGXFWLYLW\�(QKDQFHG��6HOI�$sVHPEOLQJ�
1DQRHOHFWURQLFV

5RYLQJ�LQ�WKH�3HUPDQHQWO\�6KDGRZHG�5HJLRQV�RI�3ODQHWDU\�%RGLHs

Topological Optimization and $XWRPDWHG�&RQVWUXFWLRQ�IRU�/LJKWZHLJKW�6WUXFWXUHs

Design Automation $OJRULWKP�IRU�6RIW�5RERWs

5RERWLF�$VVHPEO\�RI�'LJLWDO�6WUXFWXUHV�XVLQJ�'HSOR\DEOH�(OHPHQWs

$FKURPDWLF�3KDVH�6KLIWLQJ�0DVN�IRU�+LJK�3HUIRUPDQFH�3,$$ Coronagraphy

K06&V�&XOWXUHG�RQ�3ODQW�'HULYHG�7issue Engineering Extracellular Matrix in a 

Microgravity Environment

Re configuring WoUOGV�ZLWK�6LPSOH AFWXDWLRQ�YLD�3K\VLFV�%DVHG�1RQSUHKHQVLOH Actions

A Standard of Visualization $EVWUDFWLRQ�IRU�+XPDQ�5RERW�,QWHUIDFHs

ViVXDO�3RVLWLRQLQJ�6\VWHP�IRU�WKH�)RUPDWLRQ�)O\LQJ�RI�6XERUELWDO�Vehicles 

and Spacecraft

5REXVW�3DWK�3ODQQLQJ�IRU�6SDFH�([SORUDWLRQ�5RYHUV

ViVLRQ�%DVHG�2EMHFW�'HWHFWLRQ�DQG�1DYLJDWLRQ�IRU�6SDFHFUDIW

Modeling of Complex Material Systems in Extreme Environments for 

Space Technology

Science Data Understanding for Autonomous Rover Exploration

Implementation and Assessment of a Time-Accurate Aeroelastic Model for 
$QDO\VLV�RI�,QIODWDEOH�Aerodynamic Decelerators

A 1RYHO�+LJKO\�(IILFLHQW�6FKHPH�IRU�WKH�%ROW]maQQ�(TXDWLRn

5RERWLF�/RFDOL]DWLRQ�XVLQJ�6KDGRZ�,QIRUmation in Imagery

Development of a mechanically verVDWLOH�ELRUHDFWRU�V\VWHP�DV�D�FHOOXODU�PLFURJUDYLW\ 
countermeasure for regenerative medicine applications

$SSOLFDWLRQ�RI�WKH�0&0&�0HWKRG�IRU�WKH�&DOLEUDWLRQ�RI�'60&�3DUDPHWHUs WR�1$6A 

($67�5HVXOWV�IRU�,RQL]LQJ��5DGLDWLQJ�+\SHUVRQLF�)ORZs

*UDYLW\�/RDGLQJ�&RXQWHUPHDVXUH�6NLQVXLW

Modern Estimation TeFKQLTXHV�DQG�2SWLPDO�0DQHXYHU�Targeting for Autonomous 

2SWLFDO�1DYLJDWLRQ�DURXQG�6PDOO�%RGLHV

(IIHFWV�RI�,RQL]LQJ�5DGLDWLRQ�RQ�)DWLJXH�3URSHUWLHV�RI�7UDEHFXODU�%RQH

(IIHFWLYH�+XPDQ�5RERW�&ROODERUDWLYH�Work for Critical Missions

Adrian Agogino

Brandon Smith

Chad Frost

Linda Kobayashi

Michael Barnhardt

Stephen Ellis

Terry Fong

Vytas Sunspiral

Robin Beck

Terry Fong

Trey Smith

Vytas Sunspiral

Lynn Rothschild

Matt Deans

Kenny Cheung

Vytas Sunspiral

Kenny Cheung

Rus Belikov

Eduardo Almeida

Vytas SunSpiral

Terry Fong

Elwood Agasid

Xavier Bouyssounouse

Chad Frost

John Lawson

Terry Fong

Michael Barnhardt

Yen Liu

Terry Fong

Tony Ricco

Brett Cruden
 

Jeff Mulligan

Josh Alwood

Terry Fong

Active Fellows

TechBytes�LV�SXEOLVKHG�TXDUWHUO\�E\�WKH�2I¿FH�RI�WKH�&HQWHU�&KLHI�7HFKQRORJLVW�DW�1$6$�$PHV�5HVHDUFK�&HQWHU��7KH�SXEOLFDWLRQ�GHVFULEHV�WKH�
emerging, potentially transformative technologies that Ames is pursuing to help NASA achieve its mission. For more information about Ames technol-
ogy, visit the website listed below. If you would like more information about TechBytes, or wish to be placed on the publication’s distribution list, contact 
Jill Bauman, jill.bauman@nasa.gov.


